Effects of dietary folate and aging on gene expression in the colonic mucosa of rats: implications for carcinogenesis.
Folate depletion and aging are risk factors for colorectal cancer. We investigated the effects of folate status and aging on gene expression in the rat colon. Young (weanling) and older (12 month) rats were fed folic acid depleted (0 mg/kg) and supplemented (8 mg/kg) diets for 20 weeks. Gene expression was measured in colonic mucosal scrapings (n = 3 per group) using oligonucleotide arrays (Affymetrix U34A). Folate depletion induced the up-regulation of immune-related genes, urokinase and inducible nitric oxide synthase and the down-regulation of adhesion molecules (protocadherin-4, nidogen and integrin alphaV) and vascular endothelial growth factor in young rats. The abbreviated response to depletion in old rats (62 changes versus 136 in the young) included up-regulation of caspase-2 and deleted in colon cancer. Gene expression changes due to aging were more abundant in folate depleted than supplemented rats (38 versus 119 genes, respectively). In folate-deficient rats, aging induced the down-regulation of immune-related genes, urokinase, p53, insulin-like growth factor binding protein-3 and vav-1 oncogene. In folate supplemented rats, aging induced the down-regulation of vascular endothelial growth factor and caspase-2. Lower expression of adhesion molecules and higher expression of urokinase with folate depletion in young rats may indicate that cell detachment and migration, cancer-related processes, may be modulated by folate status. An age-related decline in p53 and IGF-BP3 expression was only observed in folate depleted animals, indicating that folate supplementation may reduce the risk for age-associated cancers by suppressing deleterious changes in the expression of certain genes.